Leptin activates AMP-activated protein kinase in hepatic cells via a JAK2-dependent pathway.
AMP-activated protein kinase (AMPK) plays a key role in the regulation of energy homeostasis within the individual cell. Recent reports have suggested that leptin, an adipocyte-secreted hormone, phosphorylates AMPK in skeletal muscle directly. However, little is known about the interaction between leptin signaling and AMPK activation. Here, we report that the leptin-induced phosphorylation of AMPK was detected in Huh7 cells expressing long form leptin receptor (OBRb) as well as short form leptin receptor (OBRa). In addition, we demonstrate that AMPK activation does not require the phosphorylation of either Tyr-985 or Tyr-1138 within the OBRb and may occur via a STAT3-independent signaling pathway. We also show that Huh7 cells expressing OBRb and SOCS3 (inhibitor of JAK2) resulted in a marked reduction of AMPK activation in response to leptin. These findings suggest that the activation of JAK2, but not STAT3, may play a critical role in leptin-induced AMPK activation in Huh7 cells.